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(54) EXPANDER FOR EXPANDING SHAPED-TUBE DEVICES 
(57) Abstract 

FIELD: expanding shaped tubes devices such as shut-off gates, stem suspension devices, filters 
mounted In well. SUBSTANCE: expander comprises body 1 with central duct 4 having union 5 in its 
lower portion. Three rolling members are mounted with supporting units 8, 9 in recesses 6, 7 of 
body wall 1. Supporting units 8 of two rolling members are mounted in the above mentioned recesses 
stationary; supporting unit 9 of rolling member 12 is mounted with possibility of radial extension 
out of recess 7. Movable supporting unit is in the form of two eccentric one relative to another 
cylinders 13, 14. Cylinder 13 with larger diameter is sealed relative to body wall, while cylinder 
14 with less diameter protrudes to central duct 4 of body 1 and has passages connecting central 
duct 4 with hydraulic chamber 18, defined by walls of recess 7 and end surfaces of cylinders 13, 14 
of movable supporting unit 9. EFFECT: enhanced quality and reliability of mounting shaped-tube 
devices, enhanced serviceability of expander, broadened range of working diameter. 2 d. 4 dwg 
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(54) BAJlbUOBKA AJlfl PA3BAJ1 blJOBlJB AHMH YCTPOMCTB M3 nPCXMUlbHbTX TPYB 
(57) Abstract 

Mcnojib30BaHne: fjjifi pa3BajibnoBbiBaHK*i ycrpoMCTB H3 npo<J>wjibHbtx Tpy6 (nepeKpuBaTeneH , noflBecoK 
xboctobmkob. 4 ,u - flbT P 0B M T -A-). ycxaHaB/iMBacMbix b cKBaMtMHc. CynjHOCTb H3o6pereinw: Ba/IbUpBKa 
'co/jepjKHT Kopnyc (K) 1 c ueHTpanbHbiM Kan ano m 4, b wwutvi MacTw Koxoporo ycraHoaneH nrryijep 5. B 
cxenKe K BbtnojmeHbi yrvryftneHH* 6 w 7, b Koropbix c noMonxbio onop 8n9 ycraHOBJiciibi TpH eanbiryiormcx 
aneMeirra (B3). IlpwMeM onopw 8 flnyx B3 ycranoaneHbi B yrjiy6jieHitHX 6 K Heno^BiuKHo, a onopa 9B312 -c 
BO3M0?fLHOCT*bio paAMa/iuHoro Bbi^DiuKCHH« in yrvrytxncHKH 7. rioAOitTiLHaH onopa Dbmomiena b nn^e jjeyx 
3Kci;eirrpMMHbix oroocwTejibHO ppyr /jpyra uaxmnffpoB (UJ 13 h 14. npHMexi U 13 c 6ojibuqim pyi aM trrpoM 
yruioTHeH OTHocwTCJibHo creiDOi Kopnyca l r a II 14 c MCHbamM AiiaMCTpoM BbiCTynaeT b neiiTpajibiibiH 
saltan 4 K h wMecT KaHajibi, coo6maiomLie ueirrpanbubai Kan an 4 c r^panniroecKOM Ka^epou 18. 
o6pa30BaHHoft CTCHKaxoi yi^;iy6jieHn>i 7 w TopqeobiMM nosepxHOCTHMii U 13 w 14 noflBrajraoii onopbi 9. TaKoe 
KOHcrpyK thbh roe Bbmonnemie BanbuoBKii o6ecneunBaeT nejib - noBbnneroie KauecTBa vi Ha^eTKnocTvi 
ycraHOBKH ycxpofccTB H3 iipo<J)VLri bHbix Tpyf), a TaKxc noBbimemie pa6orocnoco6HOCTW caMoft BaribnoBKM m 
B03M0JKH0CTb pacnmperoin ^wana3ona pa6otiero ^Maxierpa. 1 3. n. <J>-Jibi. 4 itn. 



Description jOnHcannc n3o6pcTCBH5i]: 



M3o6pcrcHMe OTiiocHTcn k o6nacTH oypejaiH n Kainixa/ibHoro pcuoirra ne$XHHbu< m ra30Bbix cKBanarn m 
np€^HE3HaMCHO, 13 MacxHocxw, )\f\H paaoantiUOBWoaHXiH ycxpowcxB W3 npo<J>M/ibHbix xpytf, ycxaHanmtBaeMbix 
D CKBaHtmie npw iraojunnm 30H ocnoTKHeinoi, B03nuKajonjKX n npouecce 6ypemin cKnajKHH m npu 
BoccraHOBneioai rcpMcxMUHOCTH o6caA»ibix ko/iohb. 

WoDccrua oanbi;oBKa /yin p a3 ixu ibup Bb ib ai ixi^i ycTpcHCXB M3 npoc^uniaUbix Tpy6, coAepmanjaH Kopnyc. 
npucnoco GneHHW ft j^ah coeAWHemiH c kojioichom CypuribHwx xpy6, c i^eHTpanbHbiM KananoM 11 
yrjiy6jTCHKHMH d cxeime, b KOTOpbtx ycTanoBJienbi c noMonjbJO onop Tpw eanbuyiomwx 3/ieMenTa. 

HeAocrraTKOM rroro ycrpowcTBa hbjihcxch to. hto Baniaiiyiomwc ancMeiiTbi npu p a3Ba/ibupBbU3auHii xpy6bi 
noA fleiicTEMeM ynpyroro 3JieMeHxa nocxoHHHO HaxoA*TC« b oj\hom nonomeHMH. noaxoMy npw 
Heo6xoflHM0CTH CHM3WTt» paAHanbHbie HarpyoKM na npo^nnbHboX nepeK pbroaxenb npu eno ycTaiioBKe b 
CKBawHue, iianpwMep, npu peMoirre noBpewA^Hiw oocaAnofi kojiohhw o bmac men e boh nep<Jx)pai{ifM, j\aman 
HajibupoKa HeiipuMeHWMa. nocKonbKy H3-3a hcbosmojkhoctm chvdkchkh paAwajibHOH Harpy3Kn Ha oocaAHyw 
Kojioinry npoMcxoAwx ee ^anbHeitmee paapynaeHiic- 

3aAa^en M3o6pexeHM*i hb/ihctch noBbimeHwc KawccxBa 11 naAemiiocxw ycxanonxM ycxpoiicxBa ira 
npo^HHbHbix xpy6, ycran aBJCiBae^fbix b CKBaj&JtHe npw wsontuxyoi 3oh ocjioJKHeHirii, B03HMKajomjix b 
npoueoce 6ypennH cKBaJKHH, h npu BoccxaHoeneHHH repMennHocTn o6ca^rn>Jx kojiohh, a TaKxe noBbrraeime 
HaAemHocTH h pa6oxocnoco6H0CXH BanbuoBKM w o6ecneMenHC bosmojkhocxh pacunipeHiiM Aiianaaoiia 
paooMcro A^aMCTpa 6e3 tomchchmr pyiaMcrpa. Kopnyca Aaimoro xnnopa3Mepa caMofi BanbuoBKH . 

TexHinecKMM pe3y;ibxax AocrwraexcH ' reM » MT0 B BanbupBKe ^Jm pa3Ba^bi;oBbiBaHiiH ycxpoMcxn 113 
npo^nnbiOttx xpy6. coAepraanjei* Kopnyc. npwcnocooneinrbiM pfin coeAWHeHiui c kojiomioh 6ypHJibm>ix xpyo\ c 
L^eHTpanbHbo-i KaHaxioM w yr\ny6neHUHMH b cTeime. b Koxopbix ycxaHoanenbi c nowonnjo onop xpn 
Bajibirywcqjix aneMCHxa, onopa oahopo BaribqyioiAero 3/ieMenxa ycxaHoanena b yrviyojieHMH Kopnyca c 
BO3M0>KJ«ocTbJO paAwanbHoro BbiABwmeiiu* W3 Hero. PaAwanbHO noABHranan onopa BbiAHiDKHoro 
Bajibuyion;ero sneMeHTa mojkct 6biTb Bbmojnieiia b bhac Anyx AwaMeTpanbHO pasHOBeroootx DjtniiHApoB, 
SKCiXfiHTpmiik>iK oTHOCMT€jibno npyr Apyr" a . rrpHMCM bjuimhap onopbi c tfojibOMM A^aMerpoM yiuioTiien 
oTHOCKTcnbHO Kopnyca m o6paaycr co creHKaMn yr/iyojieKH* nfApaam^iecKyio Kawqjy, coo6meHnyio c ero 
i;eHTpanhHbiM KananoM. 

Ha 4>mt. 1 npeAcraaneH o6tUKM bma buji l a\o bkm ; na $vir. 2 paope3 A-A na fyvtr- 1; Ha 4>ht\ 3 pa3pe3 E-B Ha 
<J>mi^. 1; Ha (Jmr. 4 o6caAHa« KOJiOHHa c ycxaHowjieHHbiM npo4>ML7it>HJb>nv< ncpcKpbmaxcncM c noMomuo 
onHCbiBaeMOM BanbuoBKii. 

BanbixoBxa pa3Bajibu;0BbiBaHMH ycTpoiccTB H3 npo^roibHbtx Tpy6 coAcpHnrr Kopnyc J c pe3b6oii 2 p/isi 
npMCoeAMHeHMH ee k Kanoinie 6ypnnbiiL»ix Tpy6 3 m ueH-rpantuwM KaiianoM 4. b hvokhcm uacro KOToporo 
ycTanoaneH niTyuep 5. B cxeicKe Kopnyca 1 BbmtwmeHbi yrjiy6/ieHHH 6h7,d Kcrropuix c noMorrpjo onop 8m9 
ycTaaoBneHbi Bajibuyion^ie aaeMeuTw 10, 11, 12. TlpHMew onopbi 8 REtyx Ba^buyionijix anevieHTOB 10 h 11 
ycTaHOBJieHbi b yrjiyujieHMHx 6 HenoAHW«HO. a onopa 9 Banbuyioc;cro aneMeHTa 12 c bosmojkhocxbk) 
paAwajibHoro BbmBuraeHMH H3 yr/iy6neimn 7. rioABioKHaH onopa 9 BajibHywnqerx) aneMeHTa 12 BbtnojmeHa b 

BMAe PFyX 3KCUeHTpHMHb4X OTHOCHTejIBHOPO APY r APY^ a UyUMOtflpOB 13 H 14, MMeK)m>OC pa3HX,ie f^iaiACTplA. 

FIpiraeM heuthhap 13 c 6oJibmnM /jKaweTpoM yruioTneH othoch TenbHo ctchkh Kopnyca 1 c noMomwo 
ynjioTHerow 15. a ujctmhaP 14 c ^CHbrnnw RuaiAerrpoiA Bbicrynatrr b ueHTpanbUbai Ran an .4 Kopnyca 1 Mcpe3 
OTBepCTMc 16, BbmojiH€HHoe b CTeHKe, m HMeeT KaHajibi 17, coo6tAaiomMe AeHTpajibHt.™ Kanaji 4 Kopnyca 1 c 
rwApaBJiMMecKOM KaMepofi 18. o6pa30BainioM cTeiiKawit oTBepcTMH 16. yrny6nemBi 7 b Kopnyce 1 m 
TopucDbiMM nooepxHOCTHMM uwjiHHApoB 13 n 14 noABwxiHOH onopbi 9. 

Paoora Ban kupbk m iiohchhctch na npwMepc BoccTanoHJieim>i repMCTHMHocrw o6ca;;no^ Konoioiu npw 
o6pa30BaHMU d new xpeu»«a>L 

B 30ne 19 HapyTneHKH repMCTHMHocTK o6caniioH Konoinibi 20 rrpeABapwremJio yeraHaBmraaioT 
nepeRpbU3aTenb 21 W3 npcx^wjibjibix xpy6. nyreM pacurwpaiuH ero a<*blhci imcm »haroctm. 3axeM 11a Konomie 
6ypuJibiibix Tpy6 3 Bayrpb nepcKpbiBaTcnn onycnaioT Ba;ibi|OBKy m BpameHweM, c noAaneii bhm3 kojiohhw 
6ypn/iL,HLJx xpy6 3, nauwHaxyr pa3BajibupBL,iBaxfc» upo^vtjiKiiwc Tpy6bi nepeKphiBarejuH 21 c oAHoepCMeinioM 
npoMbiBKow ^KMAKOCTbio. 3aKaMMBaeM0M b Tpy6bi noA AanneHneM. Hpw dtom, b ueHTpa/ibHOM Kanaric 4 
Kopnyca 1, 6naix>Aap« HanwuMio unyuepa 5, AaBJieicwe >kmakocxm B03pacraeT m. uojAeikrrByn Mepc3 
OTBepcTwe 16 b cretiKe nopnyca 1 w Kaiianw 17 b unniuiApe 14 iioabhwiom onopbi 9 lia ropi;eBbic noBcpxnocxM 
i^uimiApon 13 m 14, OMABvmaex nani»uyionTHM oneweiix 12 M3 yrny6neim« 7 Kopnyca j\o ynopa b cxeirKy 
nepeKpbiBaTCJUi 21. O^uoBpeMcinio HCBbiABW^Hbie Banbuyiomiic 3;icm€utu 10 m 11 TaK^e ynnpajoTcn b 
CTCHKy ncpeKpbiBaTejin. J|anee, nan buyioiujuc ajieMCHTbi iioa acmctbmcm C03AaHH0H paAMa/ibHoft HaiTJy3KM. 
npoKaxbiBawcb no BiiyTpeiineii nouepxiiocrTM iipcxjiMm^nbix Tpy6, paoBajibiipobioajox mx m njioxiio 
npwKaxbioaiox k oxchkc o6caAHOM Konoinibi 20. Upw noAxoAe k 30hc 19 napyuieHM5i repMexwMHocxw oOcuahom 
Konoiuibi 20 Aaruicimc npOMbiuoMiiow »^koctm cnM?«aiox a<> MWiwiManbiioro. npw koxodom ne npoitcxoAwx 



BUHHWKeroin paj^ajitHO-nonBMJKHono Banboyiomero anexceHTa 12 W3 KOpnyca 1. h pa3BanbU0BbiBaroic 
npo4>nnuLbLx Tpy6 ocpyr ro o6pa3oeaiata kooimm a/i lj iorx> ^waMCTpa ^syvm cueauibCMii iieBi^aM_HUiL>LMii 
BanbuywnpiMM aneweirraMM 10 m 11 h Bbi^BMraiomnMCH 3/ieMeuTOM 12. Kor/ja ou naxoflMTCB b hcxo^hom, He 
BbtABMHyroM nojiomeHMii. ripn dtom pe3L>6oobie coeflioieiniH npo^mibiibi^ xpy6 nepcKpbiBarenyi 2! Tanrae 
pacniMpHSOTCH ao BHyTpcHHei^o ^MaMexpa irpo^iuibHwx Tpy6. o6pa3yeMoro npw hx pa3Bant>i;oQWDaHMii b 
30iic iiapymeiiMtf , mto ciooKaer ;jo MKHJiwa/ibHOH BejiMMHHM ^asjieuwe Ha creifKy o6cajjnoM Kajinimi,i 20 b 
30He 19 HapytneHRH ce repMCTMHHocrvi . 

riocae npoxoffiAeiam 3oubi 19 liapyiuenjitt repMenwHOCTH, rjxp onaciiocrb pa3pymeuuH o6caflHow kojiohhu 
oTcyTcreyeT. bhoek> no^HMMaiox Aaanemie npoMbiBOMHofi «hakoctm m paoBajibuoBbisaHHC ncpcKpuioaTc/iH 
Be^yT no TCXHOJionoi, oimcaHHOH Bbrme. 

Flo oKOHMauMJi pa3BaJit»U0BbiBaHMH KOJiouHy 6ypmibH±AX rpy6 3 c BaabqoBKOu nojjmiMaioT ho cKBajKiuxbi. 



Claims lOopwiyjia H3o6peremi5i]: 



1. Banbupexa o/lh pa3DajiHia,oni,iDaim5i ycrpotiCTD W3 npo<J)HJLbiibLx rpy6. couepi±iaiua>i Ropuyc. 
npMcriocoftneiiHbift n/in coeAMHemuq c kojiohhoA 6yptuibHbLX Tpy6, c ucHrpa/ibbHbiM KananoM m 
yrjiy6jieHMHMM d creHKe. b Koropbix ycranonneinj c noMonjbio onop Tpw Danbi^yiomwx 3JieMeirra. 
oT/iirqaioinancH tcm, hto onop a oniioro Ba/ibuyioincno ajiCMCirra ycranonneHa b yrriyfyneinm Kopnyca c 

B03M0HlH0CTbJO pa^MajlbHOPO BbU^BHTKClIIlft M3 HCPO. 

2. Bajibi^oBxa no n. 1, oTjiHMaiomaHCH tcm, uto pa^vianbHo noRBJUKHan onopa Bbu^BM»Hono BaJiujywu^eno 
xneMeHTa BbmojiHeiia b bhjjc fleyx jjnaMerpanbHo paaHOBexiKKHX ujuihhrpob, aKCijcHTp HHHbtx oTHOCHTcjibHO 
ppyr npyra, npiraeM bhjiwhrp onopbi c fajibinuM nrf awerpoM ynnoTHeH ornocwrrc/ibHo Kopnyca m o6pa3yex co 
creHKaMn yr/Ty6neimH b Kopnyce rtnjpaarmMecKyio KaMepy, coo6meinryx> c ero ucirrpanbHbiM KanajioM. 



Drawing(s) |McpTcacn|: 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1, and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl., 4 dwgs 



Description: 

The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support mounting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A-A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 1 1 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 1 2 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 



relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 1 3 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 2 1. At the same time, the fixed 
expansion tools 10 and 1 1 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 1 9 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 12 will not move out of the 
housing 1, and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 10 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 19 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 

1. An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1 , wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 



Drawings: 



Fig I 



Fig. 2 



Fig . 3 



Fig. 4 
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Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 

OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
. In and tor the State of Texaa 

My commission expires 03-22-2003 




Stamp, Notary Public 
Harris County 
Houston, TX 
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